The influence of premedication and intraoperative narcotic administration on the incidence of vomiting after E.N. T. surgery was studied over a six-month period in 596 children. A high incidence of vomiting was found after intramuscular papaveretum and hyoscine and after oral diazepam. Oral trimeprazine tartrate was associated with a low incidence of vomiting and was found to have an anti-emetic effect when an opiate analgesic was administered after induction of anaesthesia.
There is a significant incidence of postoperative vomiting in children and the causes have been reviewed by Rowley and Brown. 1 Premedication is often associated with significantly increased incidences of postoperative vomiting. I , 2 To determine the incidence of postoperative vomiting following Ear, Nose and Throat (E.N.T.) Surgery, a survey was carried out in a paediatric hospital. The effect of premedication regimens in current use was quantified to provide a baseline for further investigation.
MATERIALS AND METHODS Over a six-month period, 596 patients of ages up to 18 years undergoing elective in-patient E.N.T. surgery were studied retrospectively. Ethical approval and informed consent were not sought as all patients underwent accepted anaesthetic management. Premedication, anaesthetic technique, and intraoperative narcotic administration were recorded while the patient was in the operating theatre. Every episode of vomiting in the postoperative period was recorded on the fluid-balance chart. From this, the number of vomits in the twenty-four postoperative hours was obtained.
All patients fasted for at least six hours before surgery. Premedication was at the anaesthetists' discretion. In order of decreasing incidence, the premedications prescribed were intramuscular papaveretum with hyoscine (n = 415), oral trimeprazine tartrate (n = 100), no premedication (n = 34) and oral diazepam (n = 26). All drugs were prescribed within accepted dose ranges. Other drugs or combinations were used too infrequently for analysis and were thus excluded.
There was little variation in the anaesthetic technique. Following intravenous or inhalation induction, all children received oxygen, nitrous oxide and halothane. Tracheal intubation, where indicated, followed either inhalation to the required depth or intravenous suxamethonium. Spontaneous respiration was used during maintenance in all but a few patients who were excluded from analysis. Some anaesthetists routinely administered an intramuscular opiate, usually papaveretum (0.3 mg/kg), after induction where an oral premedicant, or none, had been given.
Data handling was performed on a microcomputer. Incomplete records were excluded. For the purpose of analysis, patients were grouped according to type of operative procedure. Group I included all procedures; Group 2 included adenotonsillectomy with or without other minor E.N.T. procedures; Group 3 included minor ear surgery with or without minor nasal surgery. Patients undergoing major ear surgery, such as tympanoplasty (these included all ventilated cases), or any other procedure were excluded due to lack of numbers.
For each premedicant, or combination with intraoperative opiate, results are both tabulated and expressed as a histogram showing zero vomits, percentage of 'mild' (l or 2 vomits) and 'severe' (3 or more vomits). This method of classification has been used in previous studies,2,3 though classifications used have varied widely, ranging from none, once, repeatedly4 to none, twice, more than seven times in conjunction with a table showing the frequency of vomiting. I Statistical analysis was performed by constructing 2 x 2 contingency tables comparing each premedicant, either alone or in combination, with an intraoperative opiate against papaveretum and hyoscine. This latter was used as the standard for comparison as it is the predominant premedicant in this and other series. Statistical significance was assessed by Fischer's Exact Test method of Chi-squared distribution, taking P equal to or less than 0.01 as significant due to the large number (n == 18) of individual comparisons made.
RESULTS

Age
The incidence of vomiting according to age group is shown as a histogram in Figure 1 . While not reaching statistical significance, the lower incidence in the 0-3 years group is similar to other studies. Sex incidence was not assessed.
Number of episodes of vomiting
No significant difference was shown for any premedication or combination with opiate, whether considering total number of vomits or ratio of severe to mild vomiting. The incidence of vomiting ranged from 0-20 episodes. 
Type of procedure
The overall incidence of postoperative vomiting was 61070 (Table 1) . Table 2 shows that the incidence of patients who vomited after adenotonsillectomy (with or without other E.N.T. precedures) was 68%. Table 3 shows that 44% of patients vomited after minor ear surgery.
EFFECT OF PREMEDICATION
Papaveretum and hyoscine
This combination was the most frequently used in this survey and was used in over twothirds of the patients. It was associated with a very high incidence of vomiting, ranging from 56% to 75%. All other premedicants were therefore compared with this combination and the results of statistical analysis summarised in Table 4 . Figure 2 shows the incidence of vomiting for each premedicant or combination with opiate.
Trimeprazine tartrate
In all procedure groups, trimeprazine was associated with a highly significant (P<O.OOl) reduction in vomiting. This was maintained in groups 1 and 2, even after the addition of a post-induction dose of intramuscular opiate.
Diazepam
Used alone, diazepam premedication was associated with a high incidence of vomiting, ranging from 60% to 100%. This did not differ significantly from those patients who had received papaveretum and hyoscine. However, when an opiate was administered intramuscularly after induction, all patients vomited and this result achieved significance in Group 1 (due to larger numbers).
No premedication
Unpremedicated patients had a lower incidence of vomiting, ranging from 21 % to 50%; this result achieved statistical significance in Group 1. However, when an intraoperative opiate was used, the incidence rose to equal or exceed that associated with papaveretum and hyoscine.
DISCUSSION
It is widely accepted that postoperative analgesia is an important factor in optimising recovery from E.N.T. procedures, particularly tonsillectomy. 5 However, gastric emptying is slowed by analgesic premedication, as shown by a study of paracetamol absorption after morphine and diazepam. 6 Therefore, an increased incidence of postoperative vomiting is to be expected unless anti-emesis is incorporated into the overall anaesthetic management. Many would question the importance of mild vomiting, as reflected in the concepts of the 'emergence vomit'7 and the elimination of swallowed blood. 4 However, in some of the groups in this study, a majority did not vomit at all and suffered no consequences; thus, even the early vomits can not be said to be desirable. Indeed, some authors have judged even one episode of vomiting as unsatisfactory. 8, 9 The overall incidence of vomiting in this survey was higher than that reported in another series, covering a wider range of procedures, I possibly due to the relatively greater use of papaveretum and hyoscine as premedication. Papaveretum and hyoscine are generally recognised as being associated with a high incidence of postoperative vomiting, 1.2 and it is questionable whether the high quality of sedation and analgesia provided by this combination can any longer be a reason for its use in the face of such a major disadvantage.
Diazepam, particularly in combination with an opiate, resulted in a high incidence of vomiting, confirming earlier findings. lo Furthermore, its apparent variability in latency and efficacy made it relatively unpopular among the participating anaesthetists in this survey.
Trimeprazine tartrate has remained a popular premedicant since its introduction into common usage in 1959," despite criticism on grounds of disorientation and prolonged recovery times. Trimeprazine has been shown to be effective in reducing postoperative vomiting 2 ,3 and this incidence is further reduced when trimeprazine is used in combination with droperido1. 8 In this survey, the 12.5070 incidence of vomiting seen after trimeprazine alone rose to 43% overall when combined with a intraoperative opiate. However, as this was a highly significant decrease compared with papaveretum and hyoscine, its anti-emetic properties are confirmed. Trimeprazine therefore remains a sensible premedicant to use where opiate analgesia will be used. 2 Further development of paediatric premedication regimens is obviously required. Intramuscular injections are painful and widely disliked,4 but can usefully be confined to the period of 'surgical anaesthesia', thereby permitting the use of the oral route for sedation and anti-emesis, followed by the reliability of parenteral analgesia. A suggested combination for clinical investigation might include a new benzodiazepine, with one-stage metabolism to inactive products and short duration, and a potent anti-emetic such as droperidol, followed by a potent opiate analgesic given after induction where warranted. Such a regimen may confer advantages over current prescribing habits and could form the basis of a process of tailoring premedication to varying requirements. As such, it would form an integral and logical part of a balanced anaesthetic technique.
